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internally deposited 90Sr are appreciably less than those from internally
deposited 226Ra (NRC88).

Summary

1.   Currently available information on persons who have received x ray
or gamma radiation delivered therapeutically for medical purposes indicates
that large doses of low-LET radiation can produce bone cancer. Skeletal
dosimetry in these cases is too uncertain to provide precise information
about the dose-reponse relationship.

2.   The data currently available from the study of Japanese A-bomb
survivors provide no evidence of an excess of bone cancer resulting from
low-LET irradiation at levels in the 0 to 4 Gy range.

3.   The most definitive dose-response relationships for radiation-
induced bone cancer come from studies of persons with elevated body
burdens of the alpha-emitting radionuclides 224Ra and 226Ra, in whom
the lifetime risk of bone cancer from internally deposited 224Ra has been
estimated to be about 2 x 10~2/person Gy.

4.   Studies of the carcinogenic response of the skeleton to internally
deposited 90Sr in beagle dogs have demonstrated a nonlinear, concave
upward, dose-response relationship for chronic beta irradiation of the dog
skeleton. Parallel studies with 226Ra in beagles dogs have demonstrated
chronic beta irradiation from 90Sr to be less effective than chronic alpha
irradiation from 226Ra, by a factor of up to 25, the carcinogenic effectiveness
of chronic beta irradiation being greatly reduced at low doses and low dose
rates.

BRAIN AND NERVOUS SYSTEM

Radiation has been observed to increase the incidence of tumors of
the nervous system in humans and laboratory animals. The human data
are derived from studies of populations exposed prenatally to diagnostic x
radiation and populations exposed postnatally to therapeutic x radiation or
A-bomb radiation (La86, Ku87).

In a 1% sample of 734,000 children exposed to diagnostic x radiation in
utero, MacMahon (Ma62) observed an excess mortality from cancer of the
central nervous system, amounting to approximately 6.3 deaths/104 PYGy
(80% confidence limits, 1.1-17.2) after adjustment for birth order, religion,
maternal age, sex, and pay status of parents. A similar risk estimate (6.1
excess deaths/104 PYGy) was subsequently reported by Bithell and Stewart
(Bi75), based on their finding of a history of antenatal irradiation in 1,332
British children dying of malignant central nervous system tumors before
the age of 15. Although later studies of children exposed prenatally to x